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1. a^fAi- SAilAi(£a)_1- 
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B] ^-l^^m ^las^fil c-lloiEi ^cflo] Al^j- Hl;^]^ 7l^*>ji 9X^7} CRC ^a>^ 

A]^ ^4 'a^^ Cl]olBl SSll<a^ glo] -^7] CRC ^A>^47> ^^l-<a ^-f<^l^ ^1- 

7l c-flolB] ^Efl<a^ #^ ^l<^-¥-» ^ CRC ^A>s 

^l-'dAiS cflolBl ssllojo^ ^Aio)] ^b:)^ a]:?]-^ c-flolB] :golo11 

£ 2 



20-4 



1020020074351 #^ 'U^}: 2002/12/26 

CRC ^A>^J-^] ^ ^A>wj-i^{CRC verification apparatus with 
constant delay, and method thereof} 

3E 2^ ^ ^^S] ji^ ;^lo^^ CRC ^A>^J-^lfil ^Aj^ojc^-. 

£ 3^ C-flolEi alJ^Si- ^lo1>§:a Sr>l4^ HlBlS ^^^^1: ^-^^ ^1^^ 

CRC ^Apj-^jo^ ^>^^£oicf. 

i£ 5^ ^ ^^^^ Jl^^ CRC ^A>wJ-i^o] #S^^^Ho]I:^.. 

^ ^^*>^ ^^1 ^ 't.'^'^l ^t!" ^-^S. ^^l^^S.^ ^Al^ dlolEl sell <a 21 :aolofl 
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K^^7} PONCEthernet Passive Optical Network, Ethernet 

PON)<^l^i^ t-11olE-]o] ^^X] ^■l5l^l«^Al:^ol o^^^^o> nj-^^j^o) 

^>^cll, 7l^^ <>lcl^ (Ethernet )<Hl^i^ ^^^^-^S cil E-] si ^^2]^]<^o] ^^]o^o] :^ 
o]6\] 4E1- rfscf. fiim^l-Ta, CRC ^^^]<^] 7}^^o] S5fl<a<Hl CRC 

^EflSl o]r:-1v^ c-flolE-l CRC ^^7} Sefl^s] n>;^l^o]l <^o];5c]^ 

CRC CRC ^^7> ^o.Tg ^ell^^ 3^l7l*Ho> ^c}-. ^ 

2fl^ CRC ^^V^J-^-^j^i^. CRC ^^V 4471- M-^ m^^M dloiE-l Heil'a^ H^l^ 

3:>J1 ^471- ^S].?} M-^i^ '^l tH^ll- olol 4^ 1-^^^ ^^W. ttl^loll 

^7\ S2ll^^ pH^I- -^^o^lA-l CRC 447> ^^-2.5. ^SL^, S5l1<a n^ElS s:> 

CRC ^>^> 44-71- Hi^^o.^. M7l ioiE^7l- el^islJi, ^-tl^ 

dlolEl SBll^^ di7l Al^l-^Cl ^^O.^ CfAl l-6>^0.^^ eil<^lBl7> ^4 

447> oja^tb ^2fl^ n^]^ iefl^<^l CRC 

S. 1^ #Efl2l CRC ^A>Hj-i^o]i Heflcy ^e1a1:^o:| S-^lt!: El-^lnj^oi 

4. 

H 1<^1^^ ta(llO)^ cflolE^ ^efl'y^ ^ji ^l-uj-o^ ^efl 
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"^^^ Wls1<^l ^-l^^ t^llolB^ Sefloj^ o^o^^ nfl^^W^ 

tb(120)^ ^^o\]^] ^VM-^ C-llolEl ^Jl 4^ cflojE^ ^efloj 

o] ^-1^51<H o;irf^ o^^o. ^ (g^sflAi n c-ilciEl tj^cfl ^s^^ ;^l<aA] 

S. 1^ ^2:^>^ ^ ^ ^^o], ^^^11 S5ll<y2] Al;^ol ;gjT|.^V 

^ ^^l^yol i£aVsl^o.i4^ ajsjoil ^"l^^l ^ «ll<^]fe ^^^^ Sefl<y 

^ SlJL ^w>s. -^wi^sfl Sefl^^ giTll 5l<>| ^Jil-^ o.^^ tWo]B] ^^l<a2l 

* ^B^^^^i ilTll ^cf. ^ S?11^(130)^ 91^ Sell'a* ^o}^c£\ CRC 

Seflo](i3o)^ 01^ ^^ofl :^ wi;5^i) Sefl 140)0] "^^5]^, n ^ ^efl^y 

(130)* ^S.^ ^<^]^ ol^l ^ ^ell^yo] ;5l;3-3£]oi ^ CRC ^ 

-^14, <=>lcl^ P0N<^1>H^ ^ ONUCOptical Network Unit)^^. ej-^S. Bj-^ (Round 
Trip Time, RTT)* ^^^7] ^'tl-^<^l^i^ c-11o]e^ ^l^^j^^l *a^*><^ 

<^> ^>^S ^eflBl AV-g-^Vig ^lc^Al:^V^ <a^3r>7ll ^ ^^1^ 
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Tfl ^ jl;^ ^l<a^ CRC ^A>^^1 ^ ^^>«J-^^ ^l^s:>^t11 ^cl-. ^ CRC 
^^>^J-^1^ CRC ^^}^s\.o\] ^^71- t)l<^lEl Ssll<a^ Ir^o. 

^7121 ol^7l ^ ^^t^ofl o^^ jt.^ ;,l<g^ CRC ^A>;g-^1^, 

^^^>^ ^l^^ja. tHj^l; no]B\ SEii<yofl tfl^A^ crc ^^^m crc ^^3-^ 

; ^^^>3i, crc ^5^^^>o^ ^7] CRC €^^1- 

^-1;^^-^ ^^]^ 7l^*>JI $Z47>, >^7l c-flolB] ^sll«a oj^o] >a-7l CRC 

CRC ^^>44# ^«^> ^7] C^lojE-l Sel]<yo^ Al^«.^ol ^-1^^ Hi;^lo]l 

^^1 ^7lAix» ^ -^-71 i^7l ■^7lAij:» ^^*H. 

^^S. ^7>*V^ t]7l ^;^] ^^i* ^J^^^M ^71 c-flojEl iHsjal- >^7] ;^lol;^:a.Bl3Jlo]i 
^7] ^il- ;^l^*f^Ai, ^1-71 c-llo]E-] tH^lofl ^-i^y-^ c-flo]Ei# i^jl ^1-71 CRC ^3)- 
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^^7]B\ S!^^]^ o]^7] ^^V<^ ^ ^^^o\] 2]^ 31^ 7]<^-^ CRC ^^>^^1^. 

Bl S5ll<ac^l cfl^A-i CRC ^A>» CRC "^^S^; <^^^ ;^H^^» ^^*>:ii, CRC 

^o]B] sell^js] Al^«-^oi ^^^^ ^^11- 7l^*VJi $Zcl-7>. >S-7l ^o]B\ sell<a 

'^l ^JL^ ^, ^7] CRC M-¥-S.^Bl5l CRC ^A>^2|-1- w3:o> ^7] c-llolE^ Sefl^^ X\ 

^^^<=>] ^i^^ ^^I'^fl ^i^^V^^, ^7] d^7] ^^0^ ^o]n>^ ^711 ^7] 

7> ufel-^jE^ ^ ^7] ^^1 ^7]Ai^^ ^l^^f^ Si^ ^]o]^; ^ ^1-71 ti7l ^7] 

^^*H, ^^V^^S. #7H>^ ^7] A^^^^':^ ^7l alSloll tl7l ^ 

^1 ^l^s:>^^i, ^7l wl^lc^l c-llo]E-l# giji >a-7l CRC ^5i|-<^l tt|-e)- cf^ 

4;nii. oi^7l ^ ^t!- ^fe CRC ^^V^^m. 

Sall-a^ ^i^^m ^IfiHl^ CilolEl S5ll«y 7l^3:>Jl 5i^7> 

^ ^<^i, cfloiE] ^7] crc ^^i-^47> ^^^1-^ 

^7l^ 01^7] ^ ^v^oil ^tb ^1^* CRC ^A>«j-i^^, 

^^1; ^71 c-flojE^ rfl^fl^i CRC ^^*>^ ^^1; ^^^> 

CRC ^ofloll- ^J^^^Vji, ^71 cfloiEl sell si o^^^. ^^^jg^oi ^^l-^o.^ 
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7l^^r]-ji 9X^7}, -^7] t\]o]B\ ^ell-y o^^o] ^V7l CRC ^^>^J!f» ^^<^> ^1- 

<^1^>^ ^Tfl i^7l ^;^17> rt^el-^s^ ^ ^7] ^7]^s.m ^A]; ^ ^7] 

7l ^^1 i42l-^i ^7l x^:^-^ c-flojEi sefl<a^ i^ji >S-7l CRC ^^^] tq-^ 

<20> £ 2^ ^ ^'^Sl ji^ CRC ^A>;a-^ls] ^^^Solcf. 

<2i> ^ ^t^^ CRC ^Af^^l^ /^lcH^(210), CRC ^^3^(220). ^0]^] 21(230), 

wl3l(240). #^ ^l<H-f-(250) ^ BlB]-olnja.(260)S- ^^^^4. 

<22> 01^ ^1^-^(210)^ ^^^H CRC 'y<^lo]l: ^I^^^VJI Clio] 

Bl Hl3Jl(230)S ^^51^ cflolBlS c^lolB] ttl5Jl(230)<^l ;^-1^^>£^ i?l:l-<>| 
tfloiEi tHJ^(230)<^l ^^tbq-. n.^JL. ^]<^^^ tH2l(240)<^l ^IcH^ja* 
7]^^^. <=>] ^]<^^M.^ B.z]]<^^2] A]2)-^i(start of frame). Sell^^ 

^^^^:a.(encl of frame), CRC ^s^^M. ^o] o;^tq-. 

<23> cflolE] Sefl^o] cflolEl Hl3](230)S] A]^ Bi^l^ 7l^§> 

^ 9X^7} cflolBl <y^ol ^u).j7 CRC ^^}^^7} ^^^-^ ^]<^^^ tf|5l(240) 

21 ZL A]^ ^^;<\6\] CRC 7]^^^. "^^^^ S| (230)^^1 ^ t-flo]E^7> 7.^ 
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:^l<H^^:a. iH2i(240)<^l^ ^]'H^ii7> 7]^^^. ^ >^H^:e. n\m240) 

<24> CRC ^>8^(220)^ ^lcH-¥-(210)S-?-B], CRC ^a>« ^19*>h1-^ CRC ^<Hloll.. 

^^^H, ^^^^ eflolE-l Ss^loj'^l CRC ^AVl- ^sjt!:^. H ^4 

♦ ^-^1 ^lcH^(210)S ^^^.V^-. 

<25> oi^ ;^1<>|^(210)^ ^7] FIFO 4i7l ^o] c-11o]e1o] 

^ ^/^l^o] ^71-^cf. ns^ji, cfloiE-l7> ^;ci]*>^ ^^<H1'?]- ^ ^£ ^Jl, cfloiEi 

S^7l ^S^(offset) ^71^1^^. ^^ ^]o]:^i250)S. ^^t!:i=f. *^ SlS7> 

«>olE cj-^s ■^^l-t!:^:^ ^7l ^^]7} 1500<^] ^$X^ ^ Sl^^ ^7l^^# #^ 
^1<H^(250)<H1 i^cH H %\7] ^^]% 0 ^}ZL ^7] ^^11- 711^ free running 

^V'S^i #7>Al7l^, ti7l wl^l^ 1500 ^J-b1]7]- ^tf. 

<27> ;^lol«.(250)^ ;^lol^(210)S.^Ei ^H>*31 ^7lAl^» ^^*V<^ ^7] «1 

c-flolEl Wl 511 (230)0)1 ^]o]B\ SE^l<asl Al^l-jif sell 21 ^^(^1^:4 #)-ir 

<28> sEt!: t11<^lBl al2l(230)» tl^ ^4 ^^1 ^l^H^-S. wlsl(240)«- ^^n. Sefl^a^ 
Al^l-o] 14^1^^^ CRC71- 3k^7], l-sj^^l^ ^^^S. M-^-S-S. Sefl<a^ ^l^^^l* 
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a.^ <?^^^ c-l]o]Ei ^efl<aoil CRC -2-^7> ^7ll^>^7]-l- <y: ^ gj^cf. o] ^^^^ oi-g.^Ai 

(260)* >11<H*>^ 

<29> e|BfolnJw.(260)^ C-llo]Bl 3] (230)<Hl cflolEi* e)El-o]Tg^>«:>^ ^^o. 

S. ^^srV^c-ll. #^ ;^1«H^(250)^ ^^oil tt}-el- ^e^l^a^l cll^^l^ll- 0 

<30> £ 3^ c-flolBl wlsfjl- ^>u|-^ ^^s. ^^^sl c-floiEi 

<3i> £ 3o\]^^^ S. 2«fl^i£q elBi-olDja.(260)7> U^^, o] ^^ofl elBj-oi^j 

o]B\ 1^21(230)51- «13J](240)<H1A-1 t-^J^l^^lnV, £ 3<Hl^i^ *>M-^ 1:^. 

^l<H^(340)<Hl^i 

<32> 'y^^l<^1-^(3l0)^ ^I'H^^* CRC <y<Hl<^ll- ^5^^*>::l 

(330)5. c-fl<^lEl5q- ^lol^ja.* al3ii(330)o11 >H^J-*>:£^ ^S^^t}<^ 

^mSSO)^] CRC ^^5^(320)^ ^lcH^(310)S-?-B], CRC ^^>1- ^^^V 

CRC "^oiloll- Ai^^ c-flolEi Sefl<a<:.fl cfl^ CRC ^^>1- ^*St!: 

cf. 1151 ji ZL cfA] ;^1<H ^(310)5. ^^^i^f. 3^1 (330)^ n<^]^]^ 

<33> ^tiVaj o.^ o]Dli^ PON 'Hl^i^ ^^Slfe Selloj A|-o]oll 0^7] nfl^oj] 

(OM^i ^^51^ wli:^ tljolEi A>oloiii :^:^ol ^^IdV, ^VM-o^ iH^iS c-flolE-l <t!:oll 



20-12 



1020020074351 ^^ '^^}: 2002/12/26 

Hefl<y A>oloil:£ inter-frame-gap ^1 96 ^t:^^^) , CRC ^^7} ^lofl s. 

>llol«.o)lA-l o] ^JL ^^ no]B\o] ^^^]<:>] ^^.m €*>^ cflS- 1^ 

<34> £ 4^ 'a^^l^'tl:^^ cf^tb ^^1<^11: ^^"^ 9X^ '^n 

<35> =3ll<gS^ Al3)-3I|. q-E^-'i nfl^ ^<^loll- A]^ ^}u|-n> ^o^j^ 5)^^)1. <HiS ^ 

-f <>fl^ ^iS^ Aj^]- m^(start pulse)5^ ^M. ^^(end pulse)* ^7}^ ^S. 9X^, 

^ ^V-g-t!- ^4-^ 'Q^^ E^-oitg£o]4. 
<36> s. 4» <g^3!l- :?]:^ol ^^>^1 ^311-, CRC 

<37> £ 5^ ^ Jl^^ CRC ^A>«^}-'^^ ^S-f^mojcf. 

71 ^ tbcl-CSSlO) . dlolB^ Sell^a^ nc>]B\ Hl3|oll ^£ Si 31, >]lol^:e.7> 

^ a^slsq- -^^^ -f-^ wlsjo]] x-l^^ ^c]-. oj^q. ^^^j o^^^ c-i1o]e-1 s 

cfl^flA-l CRC ^A>» ^^tbcf(S520). 
<39> ZL^JL, ;^H^s# ^^s:>3i, CRC ^<^1<^11- ^^S" ^S^^^V^^ CRC ^^}^ A] 

^sl-S.^ *>J1, :^7l ^;^] '^^^^^M, S520 ^;^l<^lAi CRC ^ll^l 

Ai7l ^^^]6\] ^-l:^V^>D^, ^7] ^^^^ ^ojuV^ ^ 
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Si^^^ ^7] ^71^1^1- ^5>^^s:>o^ #^W(S530). <^7lA-l ^^o:| ^ol^ 

^7] ^7iAix» ^^*H ^y] ^^1 ^5^^*H c-il<^lBl ^^s>\. 

(S540) . 

^^<Hi^i ^ns. ^ si^^ ^ 

^<^\ ^ ^^tb ^^<^1 s-^^^^^oil M-Bl-M- $1-^^, n 

^ ^^tb ^ ^^oll *fl^:^<H<='> ^ 

9X^. W-e^-^i ^ ^^^^ cflolEi sefloj ^Aiofl x\:^-^ ^ojofl ^;^l^ol 

^^*>7ll *M<:>> oicixj PON si OLT 5!]- ONU «H1 3.^ ^ SZ^-. 
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13 

^7] c^lojE-l S till <y oil cfl^flAi CRC ^^^V^ CRC ^^J^; 

^^*>^, CRC «el<^loll- AlJil- ^Ji^^^^l-oc^ CRC ^ 

^^^o] ^-I^J-^ ^^11- 7l^^>Jl %lt:l-7l-, >^7l t^]o]B\ ^eflo] <a^ol ^S^^, >^7] 
CRC CRC ^^l^s^M: ^^<^> ^7] ^o]B\ S.^]o^^ ^l^^^o] 

71 ^7]^s.9 ^l^^V^ :^]<^^; ^ 

^7] ^7] -S-7l>0:^» =7^^^H, ^7}^}^ %\7] ^7] AJA^ 

*H ^7l I^jolEi ^Ji]$\. ^7] ^]o]:^^:^^^6\] ol7| ^Jj^.^ ^l^s:>igA^ . ^7l cflo] 

El Hi 3)011 ;^-l^^ cllolEl-1- t^ji >^V7l CRC ^sj-oi] icl-e)- cf^ #^*>^ 

m^^^ 2] 

^li«J-<^l 9X^^^, ^7] ^H^:a^ 

>a-7i ciioiEi S5ii<a^ ^1^^:^., ^isio^ oio)]oi^ ^ cRC ^^v^sf 
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I^^^J- 3] 

^7] %^ ^lo^-^^ ^^<H1 tfloiEi sefl^o] ;^-^<Hlfe t-flolE-l 

•0'^ ^^^}7]^^ ^7] no]B\ cflo]E^^ 2fl^i^v^i eiB^-oitg^v^ 

41 

^7] cfloiEi tfl^Ai CRC ^>^>* ^^^>^ CRC ^^3^; 

n^^*>:il, CRC 9l<^]o]^ A^^^^^H CRC ^^S^S. 

^ $ii^7>, >S-7l c-llo]El o^^o] ^s.^ 41-71 CRC ^^S^S^Bl^l CRC ^A>^ 

^1- ^<i> ^71 CflolEl Sefl<aSl Al2)-^^ol y^7]6\] 7;\^^t}^, ^7] ^71 ^^^1^. 

^71 gl7l -^7lAlJ:l- ^Al^>o^, ^7}^}^ ^7] y^^] ^^^^ 

Hi 3)011 017] ^^^^ ^l^^l-^a^i, -^-71 alajofl ;^-l^i-^ cflolEl* S^Jl ^> 

71 CRC ^2)-oii n^-e^. #^;^H>0^» #^*>^ #^ ^H^» 
S. JL^ ^1^# CRC ^A>^J-^1. 
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t!" 2J:<y Ji^ ^1^^ CRC ^^>^^1. 

•y^^ Seljoj^ ^-^^^V^ T^flS-el^ t^]o]B\ Sefloj 7l^^>Jl 

9X^7} CRC ^A>^41- ZL Al^^^l o^^lofl ^-l^a-s:}^ ^ 

^7] CRC ^^>^47i- ^^91 ^-f'Hi^ cfl^^iEi ^^ ^1^^ 

» ^1^* CRC ^A>^J-^1. 

[^^*^ 7] 

^16«J-<>11 ^<^Ai, >a-7l <a^t!: A]:^>^ 

t!: ^^i^S JL^ ;^lo!^ CRC 

8] 

^7i ^o]B\ s.n<^^^] cflefl^^ CRC ^^]; 
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^ ^-I^J-^ 7l^^VJL SX^7}, -^71 tflolEi ^efl<a «a^ol 

-^^7] gl7l Hi^l ^71^1^:1. ^^^}c^ ^^y^o^^^yy^y^ oi^^ wl^] ^^^^ ^^^^ 

CRC ^^K^'^. 
l^^^^ 91 

^18*J-<H1 ^7l :Uo]^ 

^ ^91 ^^^^ JL^ ^]'^^ CRC ^A>ttj-»^. 
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11 

£jo|o|g 

aJollolM 
q|o|Ef 

[:£ 21 



to (110) 



[:£'S1 

tb(120) ta 



130 



J LT 



[uo] 



1 — LU 



51 efolSY 
(260) 



(230) 



1_ 




s||cH tHni 
(240) 




OFFSET §7| {Di 
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41 



S2« 



L q|o|E^ 



u 

] c 



^ftfH f gel ojojlolM 



{ 



5] 



] CD C 



CRC £W L q|o|Eh [ 



— S510 



1_ 



CRC — S520 



CRC aA^ gat 



— S530 



— S540 
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